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Abstract
Background: Primary intracerebral hemorrhage (ICH) is one of the common vascular insults with
a relatively high rate of mortality. The aim of the current study was to determine the mortality rate
and to evaluate the influence of various factors on the mortality of patients with intracerebral
hemorrhage (ICH). Demographic characteristics along with clinical features and neuroimaging
information on 122 patients with primary ICH admitted to Sina Hospital between 1999–2002 were
assessed by multivariate analysis.
Results: Of 122 patients diagnosed with intracerebral hemorrhage, 70 were men and 52 were
women. Sixtynine percent of subjects were between 60 to 80 years of age. A history of
hypertension was the primary cause in 67.2% of participants and it was found more frequent
compared to other cardiovascular risk factors such as a history of ischemic heart disease (17.2%),
diabetes mellitus (18%) and cigarette smoking (13.1%).
The overall mortality rate among ICH patients admitted to the hospital was 46.7%. About one third
of the deaths occurred within the first two days after brain injury. Factor independently associated
with in-hospital mortality were Glasgow Coma Scale (GCS) score (≤ 8), diabetes mellitus disease,
volume of hematoma and and intraventricular hematoma.
Conclusion: Higher rate of mortality were observed during the first two weeks of hospitalization
following ICH. Neuroimaging features along with GCS score can help the clinicians in developing
their prognosis.
Background
Stroke is the third leading cause of death in developed
countries, after heart disease and cancer, and it is also a
leading cause of disability in adults. Intracerebral hemor-
rhage occurs in 10% to 15% of all stroke cases [1], with an
incidence of 10 to 20 per 100,000 [2,3]. The incidence of
ICH increases with age and is more common in men, par-
ticularly those above 55 years of age [4].
The high rates of mortality and morbidity with ICH are
well recognized. Fortunately, two-thirds of the survivors
can live an independent life. The 30-day mortality rate is
reported to be around 25% – 50% [2,5], a majority of
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them die soon after the stroke [4,5]. Though hypertension
is the most prevalent risk factor in ICH patients [3], other
factors such as apolipoprotein allele E2 or E4, frequent
use of alcohol and cigarette smoking are other risk factors
[2].
Evaluation of prognostic factors in spontaneous ICH
occurrence based on hematoma criteria have been per-
formed by some investigators. Other investigators
assessed the role of age, sex, history of hypertension, dia-
betes mellitus and cigarette smoking on ICH. Each factor
appears to impact the outcome of study differently.
The goal of the present study was to investigate the mor-
tality rate and to evaluate the effects of demographic data,
vascular risk factors, Glasgow Coma Scale (GCS) Score,
Mean Arterial Pressure (MAP), and neuroimaging features
of hematoma on a cohort of 122 consecutive primary ICH
patients in a prospective stroke registry.
Methods
Data were collected between May 1999 and April 2002 on
122 patients with primary ICH, who were admitted con-
secutively to the Department of Neurology at Sina
Hospital.
All patients with symptoms of cerebrovascular disease
were received at the hospital within 48 hours of onset or
at the time of onset of symptoms. Subjects were initially
observed at the emergency room and subsequently admit-
ted to the Department of Neurology after a brain com-
puted tomography (CT) scan. Upon admission,
demographic data, clinical and neurological examina-
tions, laboratory tests (complete blood cell count, bio-
chemical profile, serum electrolytes, and urinalysis), chest
radiography and 12 lead electrocardiography were
obtained. Neurological examinations were performed
twice daily. Patients who exhibited further clinical deteri-
oration underwent a second CT scan. For each patient,
demographic data (age and sex), vascular risk factors,
MAPs and GCSs upon arrival and neuroimaging findings
were recorded. Anamnestic findings consisted of the his-
tory of hypertension, diabetes mellitus, smoking (>20 cig-
arettes/day), and previous cerebral infarction.
The anatomic sites and total volumes of hematoma were
determined on the CT images. The total volumes of paran-
chymal hemorrhage were estimated using ellipsoid for-
mula (4/3 π a × b × c), where a, b, and c represents the
respective radii in 3 dimensional neuroimaging. Variables
in relation to the region of hemorrhage included basal
ganglia, thalamus, cerebellum, brainstem, lobar and mul-
tiple topographic involvements (when more than one of
the aforementioned topographies were affected) and pri-
mary intraventricular hemorrhage. Secondary intraven-
tricular hematoma extension was also assessed. Outcome
variables included cerebral herniation, cardiac events (car-
diac arrhythmia, failure or infarction), respiratory events
(infection, embolism) and infectious complications.
Univariate analysis for each variable (demographic data,
vascular risk factors, and neuroimaging features) was
assessed using student's t-test and the chi-square test (with
Yates correction as needed).
Variables that were significantly related to in-hospital
mortality (p < 0.05) or with a p-value of less than 0.3 in
univariate analysis plus GCS (used as a continuous varia-
ble with a constant odds ratio [OR] for each score) were
subjected to multivariate analysis with a logistical regres-
sion procedure and forward stepwise selection. Depend-
ent variables coded as zero for surviving and 1 for
deceased patients. A first predictive model was based on
demographic and vascular risk factors (total of 3 varia-
bles). In addition, clinical and neuroimaging variables
dichotomized as present or absent were included in the
second model (total of 8 variables). Significant level was
determined to be 0.15 with the tolerance level at 0.0001.
The maximum likelihood approach was used to estimate
weights of the logistical parameters. Statistical analysis
was performed using SPSS software (SPSS Inc., Chicago,
IL).
Results
Of the 122 patients (70 men and 52 women) consecu-
tively admitted with ICH, 57 (46.7%) died in the hospital:
31.5% on the first and second days and 82.5% by the
fourteenth day of the event. The mean duration between
the time of admission and death were 8.21 ± 8.7 days. The
mean age of ICH patients were 66 ± 13.28 years (67.3 ±
14.6 for patients who died and 64.9 ± 12.03 for surviving
participants, p = 0.34).
Causes of death included cerebral herniation (32
patients), pneumonia (6 patients), sepsis (8 patients),
myocardial infarction (2 patients), pulmonary embolism
(3 patients), sudden death (2 patients) and unknown
causes (4 patients).
A number of ICH patients (9%) were on antiplatelet or
anticoagulant drugs before the event (one on warfarin,
one on heparin, seven on aspirin and two on combination
of heparin and low doses aspirin because of myocardial
infarction). The two patients on heparin and aspirin died
after ICH and brain herniation.
The mean GCS score of surviving patients was 12.8 ± 0.37
compared to a mean GCS score of 8.5 ± 0.50 of those who
died (p < 0.001). In another model, patients with a GCS
score of >8 compared those with a GCS score of ≤8 whoBMC Neurology 2004, 4 http://www.biomedcentral.com/1471-2377/4/9
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exhibited a significant mortality rate (p < 0.001). The
mean MAP was at 153.78 ± 34.5 for those who died com-
pared to 154.23 ± 33.1 for surviving patients (p = 0.641).
Ninety percent of patients with a hematoma volume of
more than 60 cc died. Data on demographic features, clin-
ical findings and neuroimaging variables are summarized
in Table 1.
The locations of hematoma in order of frequency were
basal ganglia/internal capsule, lobar, thalamus, multiple
site, cerebellum, brainstem and primary intraventricular.
Analysis by site of bleeding did not show significant statis-
tical differences with regard to in-hospital mortality
(Table 2).
After multivariate analysis, independent prognostic fac-
tors associated with in-hospital mortality were GCS score
at time of admission, hematoma volume, intraventricular
hematoma and diabetes melitus disease (Table 3).
Discussion
Primary intracerebral hemorrhage is one of the most fre-
quent causes of hospital admission and mortality in the
world. Mortality rates of 40% to 50% [4-6] have been
reported for primary intracerebral hemorrhage. During
the course of present study, which took three years, we
investigated 122 cases of ICH enrolled in the hospital.
Fifty-seven of the subjects died in hospital, 31.5% of
which occurred in the first two days. Two Previous studies
also reported a higher mortality rate in the first two to four
days following hospital admission [4,5]. Our study indi-
cated the mortality rate of 46.7% with a higher rate of
death in men than in women, which is consistent with
previously reported studies [5,6]. Neither the gender mor-
tality, as previously reported by Qureshi [7], nor the mean
age among the deceased and surviving patients can be
reported as a significant outcome predictor of our
investigation.
Other investigators have reported the age of patients (80
and ≥ 85) as a risk factor [1,8]. Similarly, our data suggest
a higher mortality in patients aged ≥ 85. A majority of our
patients (approximately 65%) had a history of hyperten-
sion, similar to reports of previous studies, 40–84%
[5,10]. Wide variations reported among investigators can
be attributed to how successfully hypertension is control-
led in different countries.
Table 1: Result of a univariate analysis in 122 patients with intracerebral hemorrhage
Variables % Deceased %Surviving p-value
Demographic features
Men 33 (57.9) 36 (56.3) 0.85
Age, years, mean ± SD 67.3 ± 14.6 64.9 ± 12.03 0.34
Age ≥ 85 5(8.8) 0 0.023
Cardiovascular risk factors
Hypertension 42 (75) 40 (62.5) 0.14
Diabetes mellitus 13 (23.2) 9 (14.1) 0.19
Smoking 9 (16.4) 7 (10.9) 0.39
Frequency of ischemic heart disease 12 (21.4) 9 (14.1) 0.29
Clinical findings
Glascow Coma Scale Score
3–6 18 (31.6) 2 (32)
7–9 19 (33.3) 7 (11.1)
10–12 8 (14.0) 13 (20.6)
13–15 12 (21.1) 41(65.1) <0.001
≤ 8 33 (57.9) 5 (7.9) <0.001
Mean Arterial Pressure
<118 6 (10.7) 6 (9.5)
119–132 10 (17.9) 12 (19.0)
133–145 7(12.5) 8 (12.7)
>145 33 (58.9) 37 (58.7) 0.996
Neuroimaging findings
Midline shift, n (%) 32 (71.1) 19 (32.2) <0.001
Intraventricular hemorrhage, n (%) 40 (76.9) 12 (35) <0.001
Hydrocephalus, n (%) 17 (35.4) 12 (20) 0.072
Hematoma volume, ml, mean ± SD 34.4 ± 29.8 19.8 ± 15.8 0.004
Length of hospital stay, days, mean ± SD 8.21 ± 8.7 12.7 ± 9.6 0.011BMC Neurology 2004, 4 http://www.biomedcentral.com/1471-2377/4/9
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More deaths were reported by Schwarz [11] among dia-
betic patients with ICH. Arboix et al showed diabetes mel-
litus as an independent factor on mortality rate among
ICH patients [12]. Similarly, our data suggest diabetes
mellitus as an independent factor on mortality rate. Our
study shows no correlation in mortality rate among
patients who developed ICH as a complication of
antiplatelet or anticoagulant drug consumption.
Contrary to previously reported studies [13,14] that high
MAP at the time of hospital admission (>140 mmHg and
>145 mmHg) is an independent risk factor on mortality
in ICH patients, we didn't observe such phenomenal with
our subjects. In our study, the location of hematoma on
the right side or left side had no effect on mortality of
patients.
Our findings confirmed previously reported results
[1,8,15] that the volume of hematoma is an independent
factor on mortality of ICH patients. Extension of
hematoma to ventricles can be a strong predictor for death
as was reported by other investigators [1,9,12]. Brain mid-
line shift was significantly more frequent in patients who
died, a finding similar to a previous report [15].
Conclusion
Our result indicated a higher mortality rate in the first two
weeks following ICH. Diabetes mellitus, GCS score at the
time of admission, volume of hematoma and intraven-
tricular hematoma could serve as independent prognostic
factors for poor outcome and may help clinicians to assess
prognoses more accurately.
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Table 2: Localization of hemorrhage in 122 patients with intracerebral hemorrhage
patients, n (%) dead, n (%) alive, n (%) P
Lobar hematoma 31 (25.4) 14 (51.6) 17 (48.4) 0.99
Frontal 6 (19.3) 4 (66.6) 2 (33.3) 0.47
Parietal 8 (25.8) 1 (12.5) 7 (87.5) 0.08
Temporal 4 (12.9) 2 (50.0) 2 (50.0) 0.74
Occipital 3 (9.0) 2 (66.6) 1 (33.3) 0.91
Temporoparietal 7 (22.6) 5 (71.4) 2 (28.5) 0.24
Parietooccipital 2 (6.4) 1(50.0) 1 (50.0) 0.55
Temporooccipital 1 (3.2) 1 (100.0) 0 0.92
Thalamus 21 (17.2) 10 (47.6) 11 (52.3) 0.88
Cerebellum 9 (7.3) 3 (33.3) 6 (66.6) 0.62
Brain stem 5 (4.1) 3 (60.0) 2 (40.0) 0.88
Mesencephalon 2 (40.0) 0 2 (100.0) 0.53
Pons 3 (60.0) 3 (100.0) 0 0.20
Basal ganglia/Internal capsule 35 (28.6) 14 (40.0) 21 (60.0) 0.46
Multiple topographic involvement 20 (16.4) 12 (60.0) 8 (40.0) 0.51
Thal-B.G./I.C. 13 (65.0) 8 (61.5) 5 (38.5) 0.78
Lobar-B.G./I.C. 4 (20.0) 1 (25.0) 3 (75.0) 0.31
Thal.-B.S. 1 (5.0) 1 (100.0) 0 0.84
Cerebellum-B.S. 2 (10.0) 2 (100.0) 0 0.65
Primary intraventricular 1 (0.8) 1 (100.0) 0 0.95
Table 3: Independent predictor of mortality in 122 patients with intracerebral hemorrhage
Variables B P value OR (95%CI)
Intraventricular hematoma 1.753 0.007 5.773 (1.600–20.826)
Glasgow Coma Scale Score ≤ 8 2.350 0.007 10.483 (1.884–58.348)
Hematoma volume 0.027 0.040 1.028 (1.001–1.055)
Diabetes Mellitus 1.817 0.018 6.152 (1.361–27.801)
β = -2.744, SE (β) = 0.648, Goodness-of-feet = 11.196, df = 8, P-value = 0.191Publish with BioMed Central    and   every 
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